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m&m 5 ] mm&nmt znfcw^z&mi'XWiv m bm^mz & u 
±mm y m b^-t^ra^®^©^- # & mm t. ^-m t x&m-r z> stm^m t 

elites] ±mnmmm^mt. _hfHmu^m^mtc<ku^u^u^$ti 

mz ± u mt-z-&z> z. t zftwtn-tzm&m 6 mmv?- * ^mmm. 

j*y??-v%mx&v. 
±mumfflffl^miz. ±mm^miz-&vz>yf-m<DVjyv!v hnmizj&c 

^^^^^mm^n^m^^-^^nm^^rM^mm^x^-^n 
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ti^^^^-^s^^n^t-s^^tc, waives &±aHit«!xs^e>©aj*K:«k 
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m u m y n u , ±ias^«9»xs ic * y # & & g # ?- * ^ t & £ -r * » 

mzm&~?2>z.£iti®m£-?2>m&mi stoma? 

[0 0 0 1] 
[0 0 0 2] 

£i£{C£V^, C. Berrou P> IC J: U i/^ 7 yfBtftlZi8:^&VtSlE&&t. IT® 

V**>tf>S (Turbo codes) #£a*3*u &tb<*Mig J P'7 : 4 i? * Jbttxk 

««<3itf>e>tirv^* 0 »J^S^iA^^# (PCCC:Parall 

el Concatenated Convolution Codes) il&ffitltl&o 
[0 0 0 3] 
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«fc 5 ICLT^S. CKOfc-JfJCtt, MAP (Maximum a-posterio 
ri Probability : ft**&ffl£4S) 7;i/=f U XA^<Z>*m£tS^#M^e>ft"r^S 

o 

[0 0 0 4] 

W.-%*ft o (#-2K«r=i-*0 <Z>Wco^T, 

[0 0 0 5] 

EI 5 ti, ±«5 L # - tf^#{c i: SfSF-Jf ft &ff e> * -###ftgS©-#9&^ 
t^Dy^@T'fe^o 3 0)0 5 tC^T, AiJi^^l 0 1 ^^©A^T'-^li, 

/^wi/S/'jr;i/^io2, S*ii*^-ffc» i o 3 , &t>V>^'J-/n 
o 4 &^LT*#&«frf3 : -fHb#§ i o 5iz^n^etim^nx\^ 0 

[0 0 0 6] 

*#&#i?F-JHb# i o 3 A^^-^tcMLTS^a^muc&ffv^ A o, jf 
^io3n Mz.it* tunmi lit, 2^><Dmmm^ («AtfD7u^^7D 

«^:DFF) 112, 113 t, flDlTSI 114 £*Mb/&3 0 >f Z/ # V -A 1 0 
4it. X±"r-% h©l?#£M^#;*., £j*Ufe>f U 

fcS^&^-iHbSIl 0 5JCi££ 0 **&#f9F-5fls# l 0 bit. Mz.lt± 
ia«*5i*f9F-^fb* 1 0 3 fcRf«i&*fRS:^U AA3nM>f'J-7*f-f 
(C*f LT&fr&frWinZfi V\ /tiJf-f tf y h D b £ LtA7 Wl/S/U 7;i/g£SI 

Hi0 2(:^ o ##fb&^&jg&£4xfc?r*Hb#&£ &&tr >y hffc© 

7*d y 9 4$Kfft>ti* d(D~fn vZitn- >y * fc^ffrSfi*. 

[0 0 0 7] 

D s #M«^^*^-^-fbfl 1 0 3 , 1 0 5^f)®A'Jf^<yhDa, Dbt 
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[0 0 0 8] 

r © J: o & # - 3WHfcSSStc2*/S-t 5 * - sjqMga©— W &06 fc^ 0 

<§-^#A:fr3*iTV*S. £©gfHg#fclu 7 s n-*A:fr©te^«:jB^fcU'<;WC 
IBSE-rSfeftCDiE^bimKl 2 2 5:^lt, i/UW7l/;vWl 2 3 tci£ 

[0 0 0 9] 

2/ U 7;W\ 0 ^ 1 2 3 l£, ±IBBf 5 (0/19 l/Jli/ U T;i>3Etft3& 10 2 

7hDa, Dbtc^ist-rs. &mzftt-mm**j hD si*ikmij&.^mi 2 4%. 

1 2 4 JC*££>*K ^IBtStlfc/ty^-f hD b ttlfcfflj&fc-iHlS 1 2 6{C£!<d*1 

asi 2 6tcaite>n, «cffi*«-s-wi 2 6^e,©ffl*tt, f^>^'j-Ai28i 

*U ¥4^9 iJ-Al 3 OT-f^ y* 'J-^ISftT, W?13U»Jt 
[0 0 10] 

4RtfSjfr?fc#8IS 1 2 4 l£, HWSMAP (Maximum a-posteriori Probability 
: «*ff«fiMS) 7;HfUXAlHflftl 3 4 iD»»l 3 5 iiSr^LTfifcS. M 

APr;b=ruxA©»i 3 4tc«, s/'J7;w^u;b3£SM»i 2 3^^o^tf 

*;hD sMA'Jf-f tfy hD a 7=>f V-Xl 2 8 frt><D&j] ttfAtl 
3*U MA P7M'J XAtai& 1 3 4 #&©ffi;fctfil!!H* 1 3 5 IC^tl*. M 
1^13 511 MA P 7;b^ 'J 1 3 4 ©ffi*^f>, ffif& tf ^ h D s i: , 
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ffi!E#2 0 0 1 - 3 0 



t 



U -A 12 7 (Cj££>*l£ 0 
[0 0 1 1 ] 

mm^mfSBi 2 6«, MAPT;i/=ruxAtms&i 3 QRtfmn^i 

IT^'J, MA PT;i/=f U XAOig 1 3 6 {Cl£, >f>^'J-/tl2 5^?,©{f}A 
i/'J7;bA'7WI/Ml 2 3 A^^'Jf^ tf*y hD b -Y>#y-A 
1 2 7 fr<b<Dmj]£tfAj]ZtlZ>o MAPTJVztV 1 3 6 <b tf) ffl # l± 

, @fJ5£tfiJi& 1 2 9&OTJ3f#£l 3 7&C*£ib*l5 0 ftJilSI 1 3 7 MAP7^ 

zfuxAiai^i 3 6©m*^^>, ^>^u-;n2 5^f,©ajAi:, -r;v#y- 

Al 2 7fr£><Z)aS;fr£ ^CAffi^&^-f U-Al 2 8 fCi££ 0 
[0 0 12] 

# >r ^ y ymwrnBr 1 3 3&, -^tg^igg©^ u y;w\°r7 wi«« 
123, MAPy;nf u xa®i&i 34, 1 3 6, >r >#'J-ai 25, 127 

[0013] 

12 5d fMlf©Iilf'yh5:iiltfe<. -rJyZV-rt 
12 81 mm (ifn) ^«»BftLTfe<. 
[0 0 14] 

Jfc»Jigl,*&S!a>t&¥lCti, MAP7^J'JXi*@»l 3 4fflMAP7;i/i'JXA 
*<»f^"fS. P7;i/^ 'J XA{Cj:S^i(Z)A*t LT(i, _tfEM^y 

hD s&tWJ-^-f tf^y hD a ^-f U -A 1 2 8 fr&CDffl^JiljtW^ £ 
tlS„ 3<Z)MAP7;i/=r'JXA(CJ:5M©ffi*(t iDf^l 3 5$:^LT-f> 

>#y-Ai 2 7 {c&i;£M#sa£*iT^&v^T% $jJ&fB (ifn) itm^ 
<bftz>a 1 isB©»ysu4ra©«¥tci±, map7;i/^ , jxaii^i 3 6©m 

AP7;ViU XAA^fS. 3©MAP7;i/^'J XAtCj; &mm<DA±l£ LT 
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Wl/^mt§ 12 3 frbW^VrJ \fy h D b W U -A 1 2 l.frt>(D&±> 
£.tfm^*>tlZ>o Z<DMA Xi^C^fllJl Officii, #D1l#§ 1 3 7 £ 

^ltf>f U -A 1 2 8 IZWmZn&o ^(DMAPr^^'JXACJ; 

U - A 1 3 0 CMtStl*. 
[0 0 15] 

Ams&i 3 6 0MAPr^druxAjcj:s«ta«)*j»ia©m^;S:, 

[0 0 16] 
[0 0 17] 

RF (Radio Frequency) gp 4 "C XA > K^©^JC^i!IS *U IMtilS 5 iZ 

m^nx^-^jiy pm^mmizj: yauwstis. ttW3*ifc<t#«:, -ties 6 

«^>^-7i-^ (I/F) a5 7{Cj£<b*l£ 0 S8*I/FfiP7ttg#L/feA 

, CRC (Cyclic Redundancy Check) S?f39ffi 9 IC&fcflT C R C<JD?f fflftf 

ff&KX^&fr&fr&mWJL, I / FfflJ 7 &t5^^ry h7D- • 

SiMIl OlC^oTV^S., 
[0 0 18] 

^-*»*8#e>©&fcUJ:5fc"*S-r-*te, Sg5f5 I / Fgp 7 U A>r 
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[0019] 

cRcstfinag&9-c©cRcs:fflvxT<o^y^ffl©iie*, try hiy^ts 

^r*;h7a-- 1 0 tt, -yhf-^ ©SatS^ £^-Tfi# fcizlfg 

[0 0 2 0] 

- # ©fcj&a&sstfjg < ft & 1 v^ e> rae#& o 

[0 0 2 1] 
[0 0 2 2] 
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[0 0 2 3] 
[0 0 2 4] 

o 

[0 0 2 5] 

nfciij: y*s vesica:, JifBmu^m^m^u^bT^^u^u £ its 

i£^3fc -r S d £ if e> ti s o 

[0 0 2 6] 

I'JI&£;ft£7 i -#©#£ffietg:£U gt©-fr>f h©8t##^££tcw: 
9ctzm^> tiitJ^y hf-^ CAV*^*^©*©**©-? 1 -*) &sv^i± 
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cot-, /syt^v&^znmLfrv. ^-zznm^&m^ik^xm.mT 1 - 

[0 0 2 7] 



[0 0 2 8] 

mmmz^-t^uv ?mxsbz> 0 z.<nmi iz-as^x. ry^-f- lx^n^nr^ 

^"3 JCJ3l&4lTit?(B3*l, ffRF (Radio Frequency) 4 T"<-*A> TO 
o mHf£*l£M#&, ^-f>^U-^- T-V\°>^^-Ygp 1 6{C^^tlT, 8F#-ft 
ifn-?-* -extras ft§. 

[0 0 2 9] 

fe-SV^i/O^-* F^-if (punctured code) £=ifr$;ft£ 0 ^COA^^-v^ff -Si- 
te, ^»JtTiE«F^btc«J:y*tini-«l^y hR&MS©^*; NRtcafifTS BffirT? 

[0 0 3 0] 

7 s >f >#u-^- as 1 >#u-^- rrty 91- v stilt 

# 6izmt>nx*-#m^Mmt*ti. (i/f) gp7&z>* 
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CRC (Cyclic Redundancy Check) izmbft&o 3^I/Fg|S7J£ 

Syot^flSSftS. CRCJCfc-SgiyfcffiOjgSltiu I / Fgp 7 

JVTV h7D- - MilfMtM 1 0lC^e>tlS„ 
[0 0 3 1] 

[0 0 3 2] 

#m£©0«i-ete, ^-^3-^6^^, _tiBtt-JHg*tftK:, ^-^c#?g 
*«m*s*i*. 3©^-m#$g«> * -jtfaMt©»y iguana 

©iej|i#iftyteL£3*iT^'r*>, &y^y tB^tr^^ifes. i-fc*>-&, % 

5fc I / Fgp 7 n>T «yh70-- #j£0JM 1 0 C RCSff^ 9 ^ ^ <Z) 

[0 0 3 3] 

ZL©g|l tC^Lfc-^-^SI^Sieo^-sK^^-^e £. IT, EJ2lC^-rJ: 
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[0 0 3 4] 

mM6 0)T-( y* U-Al 2 8, 1 3 0 £SfcJ§-r£7-V># V -r\*4 0 
«Rffi*^gt$2 6 <DmM%&3 1 O) y* V-A4 0{Ci£U, >f > 
# U - A 1 0 ^e>(Dm±$rA^jm®^ffi±^-^gP2 4 ©MA P7;i/i'J XAIUJ^ 

ftWFEHctt, f 5 ^ >*y-A4 0A^<z>tij*S:anj!i#4 4tcaiy, i<©iu»«4 

itlCiot, «tffi*!SE#fflS2 6©SDj¥«3 7T?©SJ^©ffl«, t&b^MAP 

T;b=ru xahii^3 6 ©aj^ib-f >;-A2 5, 2 7©#m^5:^#"rsi& 

[0 0 3 5] 

7 :r =i-^A^©«#$:?i^^^^;i/CIB^-r-5fe*©iEM'fbia^2 2 &^LT, 
[0 0 3 6] 



1 3 



2001-3072192 



#2000—3014 13 



*/ u t;i/a°^ whs&s 2 3 mm 5 <e>/\°^ u Tjim&m 102c 

hDa, Db ^«S*lfeffl«tfy hD stt«C£f5*«E#aJ2 4&tf>f 

U-^2 5 £2* & ft, ^JfcSftfcAU^ tfy h D a ItWUZtim^ 2 4 IC 

> «tffi*tt#aP2 6 Officii, f*>f >*U Wt4 0&^LTttffi;fc«#3P2 

[0 0 3 7] 

# << ^ > ^*MflIJ8fr 3 3&, 3<Z)#-tfi^f£tt<Z)S/U T;i//N°^ V)\,m$k%$i2 
3, MAP7;i/d r 'JXA@8&3 4, 3 6, -f>#U-/\*2 5, 2 7, ^-f>^U 

[0 0 3 8] 

>f y -A4 o \zwmznt~mm<DWiv MLm^mmiz&n 2 

6frt><Dmj]<D 1 =1- V y^V h£#, -9->f>tfy hit^EIS&4 

6JCj£*>ftTJfc«Sft, *©Jfc«*gJK#*>f ^ >^MfflIia»3 3&t>*ffl;M^-3 

[0 0 3 9] 
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[0 0 4 0] 

ilf, $&ffiij^#g|5 2 4 li, V^tfsSMA P (Maximum A posteriori Proba 
bility : ttMVtWP) T^U >CA[Ug&3 4 3 5 £ *M b . 

MA PT;i/=f U XAEli&3 4 jctt, 2/ U 7^/^5 Wb^#§ 2 3 *> OffiM*? *J 
hD sWJf-f tfy hD a fc, f 5 ^ U-A2 8 tf>ffi# £ #A# 3 tl 
, MAPT;blfUXAia»3 4^e>©ffi**«inll»3 5K:jSie>4x«. #Dll#§3 5 
it. MAPT;i/=fU Xi*[Il!&3 4<Z)ffi^j^e>, ili^»;hDst, -^-O^U- 

[0 0 4 1] 

m&tJ'&^fflZ 6fcfc, MAP7;i/J'JXAiSS3 6 Jfctf Sn3SC* 3 7 Sr^LTffc 
U, MAPT;i/=f U X^®i&3 >T U -A2 5^£><Z)ffii7£, i/'J7 

9&tffl&$H&3 7lCa£e>tl.5. fln#«3 7tt, MAP7;i/i'JXA0g&3 6ffl{t} 

U ^©ffiijfc^-f 'J -A4 0lCi££ o 
[0 0 4 2] 

m*«#aP2 6©JU|HS3 7©Uf^S:ffi«-rsfe«)©JO»«4 4 &SBtt*i£T? 
> BalSIEI6(7)*i!i|^#^$:^Uffi-rfe«)CDT i 'f > # U - A 1 3 0 fcteMirfJC 

*>> si ©anus 4 4 *»»3&«[^M*si5t»;ffi"riKtctt, ^>r>#y-A 

4 0 ;fr<D Office, >r>dnj-;t2 5, 2 7 £ tf)#ffi;fr SriDHf -5 3 tT, «K 
&jj'&-%ffl2 6©MAP7;i/JUX^M3 6 ^ £ ©l,W^t^a}^i:f b 
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[0 0 4 3] 

Jft »; >i L EHR & *ffc * T^^ft- £ 3 £ fc J: s «*©Mtt«t© ISH £ MT* £ , 
^<*oM5:WtS 0 3<dIC, tt-JfJgflUSffi©-?^ U -A (060 

-r-r y -a i 3 o) SM^-ef, wfflj©>f u -/t (U2<z>>f>#y- 

[0 0 4 4] 

±IBiE«[«^O»»JJg0«iaS:BI^SI5tc, >f > * y 2 5 tctt, ^ 
[0 0 4 5] 

*-stftt#<z> i ig©iift»;igo^a©t5^tctt, MAPr;i/=ryxAisB&3 4© 

MA PT;i/=f'J iCMAPT^J'J XAtC «fc 5M©A*t L 

Tti, -hfBMigtf^ hD s&XfrtV-T-J \Zv hD at, f>f>f 8j^f> 

5S^Lt>f>*'J-^2 7JC^R3;ft<6. fcfc, ^U^L^S^Hl 0@<Z>B# 
/ST'tt, f^V* 'J-A2 7Cl±3^M#»St3ftT^fcV*©-e, «7ftfi£ (-fe* 
n) #Mv*e>*iS. 1 0B©!»»j$gL«i3S<B«¥lctt, MAPT^^'J 
3 60MAP7;i/^yX^^i#t5 o ^©MAPT^df'JXAlCiSMOA 

i/;i/M2 3 j&*e>0>/*y ^ try h d b t, >f y - A2 7 ^e>©ffi 

^JttfJS^fctl*. 3<CMAP7;i/^'JXA{:j:5ji!ll©ai^(i, *D^#I 3 7 & 
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[0 0 4 6] 

* -r ^ > ^«9» ia» 3 3 (cm#i u # >r ^ > ^iwfflna» 3 3 tt±ia» *; ^ 
jnm&#±h. f^>?'j-A4o^e)©{iiA$:, anus 4 4 fc^LTsmeia 

[0 0 4 7] 

*-st<z>-u->f horn (*-mmm ^M?3 9^e>ajij$^. 

[0 0 4 8] 

n>T*j b?u - • nmrnmn i o ic^tis. 

[0 0 4 9] 

® 1 ©S85fcI/FaS7T?tt, CRCSimEIS&9^^(Z)^U^£il^^H^y h 

luiits tifcs-gric $ e> (c # - sK^n - 6 # e, <z>_tfa^-£fcfif#tc * 

<y hOln^HIIThgT (n^Th) A* v V Z izm U tfiiBi 

V^CD£¥!lj£U SB* I /FSS 7 ti, gfS L fc/\°>?r y h t 1 - # fef*- # 3&3fc 8 IZ 
^>yh7D--SIMWl0lt A^ry h r 1 - # #±E L < ^fiT*£ £ 

©fS^te, -f >*U --7 1 7 fctf-U ^H£P12, i£#RFgpi 

3, Ar7-r>^i4, &tf#fli«2 ^bt, t >^ 1 <fc y itM $ *u mm 

mm (Bavtir-f) {c>£*_e>;ft,£ 0 0J*.tf#c©^>ry h-?-*© 
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[0 0 5 0] 

^ i/-am 1 1 izm& 0 z.cDnmm&mmz, <<y*v-7 • ^yv^-vm 

17^U IEW»12, i£fgRFg|S13. A'rj-7>^14, 2 & 

[0 0 5 1] 

*»W©^*6<©^«itCfeV^Ttt, CRC?SftJ¥lSll9K:j:S3&ytfcffl(Z> 
(n>Th) *§-£(C{£, giy#$fi£Lfc£:Jifc'* £?fCLTV^ 0 ZOm^b, 

Ajfifi«p 1 1 izmz> 0 

[0 0 5 2] 

C R C IZ J: 3 ^ 'Jtffi^^ 'Jibt^oT^ CR C^©^ »J ttffi^T? 
[0 0 5 3] 
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[0 0 5 4] 

-f • f^rt US 1 6<7)iftfWM&oT^& 0 

[0 0 5 5] 

fSt n tfiffijfiZ (D HI -fit Th<fcU^C^VN (n>Th) y h 7 n - • If SI 

*-gt<Z>i*>f h©»n#WffiTh a#T (n^Tha) <Z)*^Klti, 

ffi 1 1 tCii»J, St©iJ->f >t^y h<B»n#|SHBT haJ: (n>T h 

a) SfcJcaS&flfc/^y (;\">;?f-vfffOJJ©f 

seas 1 1 izmz* 

[0 0 5 6] 
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[0 0 5 7] 

iCliThai^^^WiiThb (Thb>Tha) Srffl^T^-St© 
>hf -y h©»n &JttRU -b->f > tf-/ h C0^S[ n ^ifflT h b J^T (Tha< 
n^Thb) <Dm&lZ&, J^T v h 7 O - • 1 0 tt, ft tC i£ £ *l £ A 

^r«; iil^t^-* (/O^-v^-Sf) £#j£^#U -9- >f > y h (Dm 

n#BHgT hbi >j*£VN (n>T h b )• ^IC&A^^Mbtf^T-*- # £ 

[0 0 5 8] 

A>^y - • 1 (Hi, J:«B<D«J:e>^S^il*cD|^^{c^:CT, 

[0 0 5 9] 

nm^^m-tumz, ±u*—mG>-*>(>yfy hcDmnizfz^xnmm 

[0 0 6 0] 
[0 0 6 1] 

iCDH4©«Tfii, tats® 6 tmzmm Lt=. & e>fc, 2 4 

tt-^*g*s:^aitc5iy ffi-rfc*©«r>f u-A3 o fc&auc saw -easy. 
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^3^#SP1 6<£MAPT;U=JUXA®8&3 6frt>(Dmj]Zl£Ws£m&2 9 
0tt3 8 *IT;J3»J, i©-9">f > fc^y h &MM%& 3 8 ic£ V>T, y 9 

-<y\±v b±Ttf-mLfct.g. #4 ^ yrmmm&z 3 \z & vmvmvmm* 

o 

[0 0 6 2] 

h #«««T*©4>»rtHfc o 4: £ tc^ U jg L#t3S £#it£ i±3 J: 5 lc L T % 
[0 0 6 3] 



2 1 
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